erican 


isheries Society. 


FER 


TRANSACTIONS 


OF THE 


AMERICAN 


FISHERIES SOCIETY. 


TWENTIETH ANNUAL MEETING. 


HELD IN THE 
' LECTURE ROOM OF THE NATIONAL MUSEUM, 


WASHINGTON, D. C. 


WEDNESDAY AND THURSDAY, MAY 27TH AND 28TH, 1891. 


NEW YORE: 
Joun M. Davis, TyPpoGRAPHER, 40 FULTON STREET. 


1891. 


. 
=| 


OFFICERS FOR 1891-92. 


PRESIDENT, Dr. JAMES A. HENSHALL ............ Cincinnatz, O. 
VICE-PRESIDENT, Dr. J.C. PARKER ........ .Grand Rapids, Mich. 
Treasure, HENRY C. FORD Philadelphia, Pa. 
RECORDING SECRETARY, EDWARD P. DOYLE..... .New York City. 
Cor. SECRETARY, Dk. TARLETON H. BEAN..... Washington, D. C. 


EXECUTIVE COMMITTEE. 


LocaL COMMITTEE. 


EUGENE G. BLACKFORD, CHAIRMAN, ...............- New York. 
FRED. MATHER........ 


TWENTIETH 
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AMERICAN FISHERIES SOCIETY. 
PART FIRST. 


MINUTES OF MEETINGS. 
FIRST DAY’S MEETING. 


Meeting was called to order, Wednesday May 27th, at 2 
p.M., President Eugene G. Blackford in the chair. 

The minutes of the Nineteenth Annual Meeting were read 
by the Secretary, and, on motion, approved as read. 

Letters of regret at their inability to attend the meeting 
were read from Colonel Marshall McDonald, Dr. T. H. 
Bean, and Judge J. W. Wilson. 

The letter from Colonel McDonald was as follows: 


DEAR MR. BLACKFORD: I am confined to my bed as the 
result of a surgical operation, and will not be able to attend 
the meeting, but everything will be done by the Commis- 
sion to make the meeting pleasant and successful. Mr. 
Kaufmann, of the “Star,’’ is chairman of the local com- 
mittee, and will do everything practicable in arranging for 
the meeting. The Woodmont Club will entertain the 
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Society on Wednesday evening with a dinner at Harvey’s. 
We are in a lull as regards fish cultural work here, but the 
aquaria will probably interest members, and I would like 
you to look into our pond culture with the shad. We have 
about 2,000,000 in the West Pond near the monument, 
and probably half will survive and be turned out in the 
Potomac as fish three inches long. When we make this 
system general in our rivers, and pursue on a sufficiently 
large scale, I hardly see any limit to the abundance we can 
create. Similar methods will doubtless be applied in time 
to the salmon, whitefish, and pike-perch. I think it will 
be of interest to call the attention of members to this work. 
I shall urge the broadening of our organization so as to 
invite and include in its membership individuals and repre- 
sentatives of all associations, societies, or clubs interested 
in the fisheries, whether from a practical, economic, scien- 
tific, or sentimental standpoint. It would be a great thing 
to accomplish under your administration. It would lift us 
at once from a society of fish culturists to a plane of the 
Deutsche Fischerei Verein. Such an organization, popu- 
larized and exploited as it may be, would attract to its 


membership men of. influence and character in all profes- 
sions and business pursuits, and would become a power in 
directing, influencing, and controlling public opinion. It 
is a matter of profound regret to me that I cannot be with 
you, as I have many things to talk about. 
Yours faithfully, 
MARSHALL McDONALD. 


Mr. Kauffmann, from the Woodmont:-Rod and Gun Club, 
addressed the Society, reciting what had been done towards 
arranging for the entertainment of the members, and ex- 
tended the invitation from the Club to dine at Harvey’s on 
Wednesday evening. 

On motion of Dr. Cary, of Georgia, the invitation to dine 
was accepted with thanks. 
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The following persons were then proposed for member- 
ship: Professor Bashford Dean, -L. D. Huntington, Peter 
W. Lynch, and Frank J. Amsden, seconded by Mr. Black- 
ford. 

H. A. Sherwin, seconded by Mr. Ford. 

Hugh M. Smith, seconded by Mr. Seal. 

W. R. Huntington, seconded by Dr. Henshall. 

B. B. Porter, seconded by Fred. Mather. 

On motion of Mr. May, of Nebraska, and by unanimous 
consent, the persons named above were elected members of - 
the Society. 

The following persons were then proposed for member- 
- ship, and: seconded by Mr., Amsden: William Barnum, 
Charles H. Babcock, and William S. Kimball. They were 
on motion unanimously elected. 

The Treasurer of the Society, Mr. Ford, presented his 
report as Treasurer, for the year. 


TREASURER’S REPORT. 


CREDITS. 
1890. May 12, By balance from last account.... $ 76 85 
1891. May 25, By annual dues received. ...... 204 00 
$280 85 
DEBITs. 
1890. June 16, To cash paid bills,C. V. Osborn, 
for expenses May meeting, 1890.. ... $ 8 88 
Aug. 25, To cash paid Spangler & Davis -. 
for printing notices annual dues...... 1 00 
To cash f anaes envelopes and postage for 
annual dues notices and receipts...... 6 48 
Sept. 8, To cash paid bill to Photo-engrav- 
ing Co, for plates (fish) in report.... .. 13 62 
1891. Jan’y 2, To cash paid John M. 
ing annual report..... .. 162 00 
May 26, To balance cash on ‘hand. chess thax 98 87 


$280 85 


| \ 
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On motion of Mr. Clark, of Michigan, the report was 
received and ordered referred to an auditing committee of 
three. 

The Chair appointed Mr. Cary, Mr. Mather,and Mr. Rath- 
burn as such committee. 

The Chair addressed the meeting in relation to the an- 
nual dues: 

‘The low sum of three dollars paid annually by the mem- 
bers of this Society is fixed solely for the purpose of cover- 
ing the cost of the publication and the expenses incidental] 
to our annual meeting. These reports of the papers read, 
and the discussions arising from them, are distributed only 
to the members of our Society. If you examine the report, 
you will find that we have between two hundred and three 
hundred members, and that at our annual meeting we 
hardly ever have over twenty per cent. of that member- 
ship present, but the interest of the absentees in our Society 
is not to be gauged by their want of attendance at our 
meetings. I know, personally, that a large proportion of 
them keep up an active interest in fish culture and fishery 
matters, and in justice to them, we decline to furnish our 
reports to any person not a member of our Society. I speak 
of this because we have a great many applications for the 
report of the Association, and so that our members may 
indicate to their friends that the only way in which they 
can receive a report of our meeting is by joining the Society. 
Three dollars annual dues should not deter any one from 
joining. Colonel McDonald suggested in conversation this 
morning, that in connection-with the idea of broadening 
the scope of our Association, it might be well if the Society 
concurred with his views in the matter to appoint a com- 
mittee to take into consideration the proper means to 
pursue for increasing the interest and membership of our 
Society. He thought that all the clubs and societies 
organized for the protection of game and fish, including 
Natural History Clubs, that pay particular attention to 
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ichthyology, should all be brought into active sympathy 
with this Society. The idea, of course, is a good one, and 
the only question is how shall we get at it? It is not to 
be expected that we canshold large meetings of the National 
Society either at Washington, Put-in-Bay, Ohio, or New 
York City, because a large proportion of the people inter- 
ested in our objects and aims are not in a position to 
sacrifice the time and to spend the money required in 
travelling to distant points to attend the meeting ; but,asI | 
said, we cannot gauge their interest by their attendance 
at our meetings, but by their active co-operation in keeping 
up their membership and maintaining good financial rela- 
tions with the Treasurer. Is it your pleasure to take any 
action of this kind on the suggestion of Colonel Mc- 
Donald? I would like to hear from Dr. Henshall on the 
subject.”’ 

Dr. Henshall said: ‘‘ Mr. President, Iam very much in 
favor of what you said. There are a great many organiza- 
tions in the different parts of the country for the protection 
of fish and game, and I am confident that a majority of 
them would become members of this Society if they were 
approached in a proper manner. A great many do not 
know that the doors of the Society are open to anglers and 
persons who are in favor of fish and game protection. If 
they did, Iam sure that the membership of this Society 
would be greatly increased.” 

On motion, the following resolution was then unani- 
mously adopted: 

Resolved, That the question as to the best method to be 
adopted to increase the membership and extend the intiu- 
ence of the Society be referred to a committee of three, to 
be appointed by the Chair. 

The Chair appointed J. A. Henshall, A. N. Cheney, and 
F. J. Amsden as such committee. 

On motion of W. L. May, a committee of three on nomi- 
nations for officers for the ensuing year was ordered. 
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The President appointed as such committee W. L. May, 
A. N. Cheney, and Richard Rathburn. 

Mr. Amsden extended an invitation to the Society to 
hold its next meeting in Rochester.* 

No action was taken. 

Dr. J. A. Henshall then read a paper entitled ‘‘The teeth 
of fishes as a guide to their food habits.”’ 

After the reading, the Chair said: ‘tI would state that it 
has been our custom always, after the reading of a paper, to 
invite discussion of the topic that is presented. Is it the 
pleasure of any gentleman to ask any question or to discuss 
the paper that has just been read ?”’ 

Mr. Ford said: “1 merely wish to corroborate the state- 
ment made by Dr. Henshall as to the black bass; that it is 
not so destructive a fish as is generally supposed. I pre- 
sume I have examined the stomachs of at least a thousand 
black bass. The Delaware is a great shad river; it is full 
of shad; but of the great number of. black bass that I have 
examined, I never found but two shad in their stomachs. 
I attribute this partly to the fact that the shad swims in 
the deep water of the river, while the black bass seeks its 
food along the shore. The bass are not so destructive to 
the shad as a great many people tell us.”’ 

Mr. Mather said: ‘‘Dr. Henshall mentions what is, I 
believe, a fact, that the black bass is not as destructive as 
the brook trout; that it does not eat fish as freely. I will 
state that while fishing with Mr. Huntington one day this 
Spring, I took a trout, with a fly, about ten inches long, and 
in its throat it had a sun-fish an inch and a half long.’’ 

Mr. Cheney said: ‘In Lake George, where the lake trout 
have had any quantity of food for years and years, a sun- 
fish was taken there two years ago from the stomach of a 
lake trout, thus corroborating what Dr. Henshall has 
stated.” 

Mr. Seal said: ‘‘In the aquaria of the Fish Commission 
at the Central Station, the Atlantic salmon, the land-locked 
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salmon, and I think I can say the same of the Pacific sal- 
mon, and all of the trout, will take the small sun-fish as 
food. They prefer, however, the common minnows or 
shiners.”’ 

Mr. Kauffman said: ‘‘I would like to ask Mr. Cheney if 
he does not think that locality has something to do with 
the spawning of black bass? The spawning season, we 
understand, is about over in the Potomac. They spawn a 
great deal earlier in the lower grounds than they do in oa 
mountain regions.” 

Mr. Cheney answered: ‘‘ Yes;’’ and then said, ‘‘I would. 
like to have some gentleman inform us what size trout at- 
tain before spawning ?”’ 

Mr. Clark answered: ‘‘There is one point that Mr. 
Cheney would like to know. He asked what is the size of 
a spawning trout. I have taken eggs from a brook trout 
less than four inches long. We havea law in our State 
that trout less than six inches should not be caught; but 
as I said, I have taken eggs from a trout that was four 
inches long.” 

Mr. Seal said in regard to temperature: ‘‘I think the 
temperature has much to do with the time of spawning. 
We have had yellow perch to spawn in December and 
again in March, and we have had gold-fish to spawn this 
year in February. The temperature then was 62°. If the 
temperature is constant and: high enough, the fish will 
spawn atany time. The character of water in this respect 
varies greatly, and in some waters they will spawn much 
earlier. Again, older fishes spawn much earlier than young 
ones. It is the case with the gold-fish and perhaps with 
all fishes.’’ 

Mr. Clark said: “Is it not a fact that nearly all fishes, 
the spring spawners and the fall spawners, depend alto- 
gether upon temperature, the spring spawners needing a 
a warmer temperature, and the fall spawners a colder tem- 
perature? That has been my experience.”’ . 
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Dr. Henshall answered: ‘‘In regard to the black bass I 
would say with Mr. Seal that it is a question entirely of 
temperature. I have watched the spawning of black bass 
all the way from Canada to Florida, and it is entirely a 
question of temperature. Beginning with Florida as early 
as March or April, and getting a little later as you go North. 
I lived in Wisconsin, where within a radius of ten miles 
there were forty lakes. Some of these lakes were deeper 
than others, and in the spawning of those bass, even in that 
circumscribed limit, there was a difference of between two 
and three weeks; those in the deeper lakes not spawning 
until later in the season. In Evergreen Lake the fish did 
not get through spawning until the later part of August, 
and the fishing began in September.” 

Mr. Frank Clark then read a paper entitled ‘‘ Rearing 
and distributing trout at the Northville Station ofthe 
United States Fish Commission.” 

After the paper was read, the Chair called for discus- 
sion. 

Dr. Parker asked: ‘‘I would like to inquire of Mr. Clark 
what has been the expense of rearing, say 10,000, of those 
trout until they are one year old ?”’ 

Mr. Clark answered: ‘‘It is rather difficult to tell what 
it would cost to rear 10,000. Of course, with such a small 
number as that, you would need the same help that you 
would to rear a much larger number. I cannot tell the 
exact proportionate cost, but I think that our total liver 
bill last season was something like $800; that included 
the feeding of fish that gave us about 120,000 eggs, in 
addition to feeding 150,000 fry to be held until one. year 
old.’” 

Mr. Mather said: ‘‘ While Mr. Clark was reading his pa- 
per, he looked at me, because he knew that I did not agree 
with him. The losses would amount to something, and the 
expense will be large, and I do not believe that it is econo- 
my to-day for the Fish Commission to raise trout to be a 
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year old. I believe, with Mr. Clark, that one yearling trout 
planted in a stream is as good as thirty-five or possibly 
fifty-five, but the expense attending it, I think, is greater 
than will warrant.” 

Mr. Clark said: ‘‘I do not agree with Mr. Mather at all 
on the point.of expense. There are a great many things in 
regard to this expense that most people do not take into 
account. If you have an establishment where you are 
keeping fish and furnishing eggs, either shipping the eggs 
to other States or getting the fish eggs from the fish as we 
are doing, you have got to have about the same force. I 
venture the idea here that the Michigan Commission or the 
New York Commission can raise 100,000 yearlings with 
the same force they have to-day. In regard to the loss, I 
would say that the trout that we held last spring for 
spawning gave us nearly 1,250,000 eggs ; of these, I think 
my report will show the loss to be about 300,000, certainly 
not to exceed 350,000. Another point: when we put a 
certain number of fish in the stream, we know that there 
are that many there, but that is not the case with the fry. 
The planting of fry is all very well, but when planting fish, 
we know that a certain number is there, because the car- 
men count them before they are planted.”’ 

Mr. Mather said: ‘‘In the hatchery that I have charge’ 
of we do not actually count the eggs, but we measure them 
in troughs ; the men keep an exact account of the dead 
eggs, and my books will show the loss every day from the 
time the eggs are laid down until they are distributed. If 
I ask the foreman how many trout are in any particular 
trough, he will tell me, and I will send one man 10,000 and 
another man 10;000 and another man 5,000, and with a 
trough holding 25,000, we know that this takes them all ; 
one man may get more fish than another, but we know that 
25,000 fish have gone somewhere, so that I think our sys- 
tem is about as accurate as it can be. I do not think we 
make any mistake in that respect. It is only a question 
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of feeding young fish, and as to whether it is profitable to 
feed them until they are a year old or not, and I do not 
think it is.” 

Dr. Parker said: ‘ This is an economic question. It 
seems to me that we really do not know the absolute ex- 
pense of keeping them until they are a year old. It becomes 
more apparent to me that we really do not know much 
about it now, and cannot tell whether it is profitable or not 
to rear them until they are a year old.”’ 

Mr. Clark said: ‘I will make it a point at our next 
meeting, with the advice of Colonel McDonald, to bring a 
short paper here, showing as near as I can possibly come 
to it, the exact cost of rearing trout to a year old.”’ 

The Chair: ‘‘ This question is now being discussed by 
different Fish Commissions as to whether we shall continue 
distributing fry, or whether we shall adopt a system of 
rearing the fish in ponds to a certain age, and then turning 
them out; but the true test will be rather in the results we 
shall obtain hereafter, than in the question of expense: I 
can see no great difficulty on the score of expense. The 
New York Fish Commission is pursuing both plans. We 
distribute millions of fry every year and a few thousand 
yearlings. We do not encourage applications for year- 
lings, but we are making a judicious distribution of them 
in certain localities where we can keep track of them ; but, 
as I said before, I think this whole question will settle 
down finally as to which method will give us the best re- 
sults in the stocking of streams. We do not doubt that 
the distribution of fry has repaired the waste of open fish- 
ing in New York streams. We know that streams from 
which the fish had almost entirely disappeared have been 
made prolific of trout by stocking them with fry. So far 
as that goes it is a success, but whether we could have 
achieved greater results by rearing them toa greater age 
is a question we have not yet determined. An applicant 
will ask our Commission for a million fry with which to 
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stock a stream; when we meet to consider applications we 
give that man what we think is sufficient to stock his 
stream. If it were known that we were going to distribute 
yearlings the Commission would be overwhelmed with ap- 
plications, and all sorts of inflnence would be brought fo 
bear upon us for an allotment of yearling fish, for appli- 
cants in two years could reap the results of such planting.”’ 

Mr. ‘Seal said: ‘‘I believe it is possible to rear trout 
wholly on natural food, but to produce the fish in enormous 
numbers immense quantities of the food would be neces- 
sary. This is the principle that has been adopted in cer- 
tain parts of Europe, in France and Spain, where they enter 
largely into the production of fresh-water shrimp and other 
crustaceans for that purpose. I believe that the time will 
come when the area used in producing the food.will be 
much greater than that in which the trout are raised. I 
know that the crustaceans can be raised in enormous num- 
bers.”’ 

The Chair said: ‘‘ The question of fish food brings up a 
matter that many of you, doubtless, have noticed in the 
newspapers. It was from a report by one of our consuls 
in France or Spain, communicating to the Government 
here the results of his visit to a trout-breeding establish- 
lishment, which had a method of producing fish food ina 
small box, at a slight outlay; the amount of food pro- 
duced, and the cost, as shown in the report, was simply 
wonderful. It was as though the man had solved the 
question of perpetual motion. I bring this to your notice 
for the purpose of ascertaining whether any of the gentle- 
men connected with the United States Fish Commission 
have any knowledge as to the subject.”’ 

Mr. Seal said: ‘‘ You will find that paper in the Fish 
Commission Bulletin for 1887. From my experience, I 
have not the slightest doubt that those crustaceans can be 
produced in prodigious numbers; I have never had any 
difficulty in propagating gold-fish and rearing the crusta- 
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ceans in tubs in any desired quantity, by extending the 
area devoted to it. It is simply a question of providing a 
greater space devoted to plants which provide the food for 
these little animals, but what their natural food is I do not 
know. I think it is known, however, what they feed on, 
I suppose it is still more minute life, animal or vegetable, 
or the plants themselves,”’ 

The Chair said: ‘‘ Has this plan been pursued to any 
extent in this country ?”’ 

Mr. Seal said: ‘‘I do not know that it has. My experi- 
ence has been with other fishes than the trout, but in an 
amateur way. | am convinced, however, that it is possible 
to do it on a large scale.” 

Dr, Parker said: ‘‘1t seems to me the question of weight 
would come in somewhere. It would take a great many of 
these little objects to make a pound of trout.” 

Mr, Seal said: “It takes some time to raise a pound of 
trout, and I have no doubt but that in the necessary time, 
enough of these little objects could be raised in a-compara- 
tively small quantity of water to afford,the necessary food: 
It is my belief that, given the proper conditions, enough of 
them to rear a yearling trout may be produced in a cubic 
foot of water.”’ 

Mr. Ford said: ‘‘ The Pennsylvania Commission has had 
a practical illustration of the subject of yearling trout by 
putting, some four years ago, 150 yearling trout in a small 
spring-water stream, and about 2,000 fry in another stream 
not far removed from it.. The result has been that in the 
stream where the fry were deposited a much larger pro- 
portion of ‘trout has been realized than in the other. I do 
not know what is the practice in New. York State, but with 
us we very seldom send out any trout before the last- week 
in March, when they have obtained quite a growth. Six or 
seven years ago we hardly knew what to do with our trout; 
the applications were few and far between. During the 
past year we hatched two and a half millions of trout, 
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and we had applications for 4,000,000. We limit the ap- 
plication to 2,500 for each applicant, and this year the 
applications so much exceeded our supply that we had to 
cut them down considerably.” | 

Mr. Mather said: ‘‘In relation to this subject of natural 
food, it would be very desirable to accomplish the results 
spoken of. I saw the report referred to about the man who 
grew his fish food ina little box. There was also another 
method mentioned by which a man could rear fish by mov- 
ing them from one pond to another, just as you would 
drive cattle from one pasture to another. I wrote to the 
director of the fish-culture establishment at Heiningen on 
' the subject, and he wrote back saying that the man had 
only a few hundred trout. Mr. Peter Cooper Hewitt of 
New York City, came to see me about the subject, and 
asked me if I knew anything about it. I told him that I 
did not. He wrote himself to the man, however, and this 
spring, when I asked him if he ever heard anything from 
him, he shook his head, and said, ‘ No.’ ”’ 

Mr. Seal said: ‘‘I believe it is much easier to produce 
this food in large areas of water than to drive the fish from 
one pond toanother. I can produce in tubs just as much 
of this food as I want, but, of course, it is limited by the 
area. By doing the same thing in ponds, enormous quan- 
tities can be raised. These other crustaceans that I speak 
of are, of course, a more valuable food for the trout.’’ 

Mr. Clark said: ‘“* We have a pond that has not been 
used for some time and is grown over with moss or water- 
grass. In this the fresh water-shrimp will accumulate in 
great numbers ; take a pailful of water from this pond, and 
after shaking it up, you will find the bottom of the pail 
covered with these shrimps.”’ 

The Chair said: ‘‘ The question that concerns us as Fish 
Commissioners is the question of economy in raising fish 
for distribution. Up to the present time, as I said before, 
it has been simply a question of expense.”’ : 


16 


Mr. Amsden then addressed the meeting as to the objects 
of the Society of which he is Secretary. When he con- 
cluded Mr. Seal said : 

* As I understand it, one of the fundamental ideas in 
fish propagation, particularly in the case of the whitefish 
and shad, is to make them so abundant by artificial means 
that there need be no restriction whatever in the fishing. 
I believe that will be found to be a part of the late Profess- 
or Baird’s theory and intention in regard to the work.”’ 

The Chair said: ‘‘I know that was Professor Baird’s 
idea, and that was what he hoped for, that by the co-opera- 
tion of the States, the artificial propagation of fish could 
be carried on on such a scale as to make it unnecessary 
to have any protective laws. If such a thing is possible or 
practicable, that would be the easiest and simplest way of 
disposing of the question, for I think all the gentlemen 
here who have had anything to do with legislation for the 
protection of fish and game will bear me out in saying that 
there is no more difficult problem to handle than that. 
Mr. Cheney has given you a little of his experience; others 
have spoken of it, and concerning my own experience in 
the last State Legislature, when I was summoned to give 
my advice on the Game Laws, I can say but little to the 
credit of Game Law legislation. The entire question seems 
to be one of influence and of locality ; no one had ideas 
general and broad; one senator would want one thing, 
and another senator another, and when their amendments 
would go to the Assembly the assemblyman from the 
same locality would want them changed. It is extremely 
difficult to obtain proper fish and game legislation. I hope 
this matter of the propagation of fish could be shown to be 
a remedy for excessive fishing and render unnecessary fish 
and game laws. This would clear the way for us very 
much. <A former President of this Society, Mr. Robert B. 
Roosevelt recently remarked that he had about reached the 
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point of despairing of ever accomplishing anything in the 
way of fish and game protection by law.”’ 

Mr. Seal said: ‘1 think the increase in shad-hatching 
on the Atlantic coast is a case that points to possibility. 
It is a matter that is familiar to all ‘the members of the 
United States Fish Commission, but perhaps to a number 
of others there is nothing known about it. In 1885 the 
catch was in the neighborhood of 5,000,000. Last year it 
was estimated at 10,000,000, and appears to be increasing 
at the rate of a million a year. The output of shad fry by 
_ the United States Fish Commission alone is now so great, . 
that if seven or eight out of each one hundred survive 
they will equal the entire shad catch of the Atlantic coast. 
On the Pacific coast the catch is becoming as abundant as 
on the Atlantic.” 

Mr. Cheney said: ‘‘I understand what has been done in 
the way of increasing the shad and whitefish, but I would 
like to know if the gentleman ever expects to stock a stream 
with brook trout in one night.”’ 

Mr. Seal said: ‘‘ Certainly, not.” 

Captain Collins here presented his paper entitled ‘‘ The 
Fisheries at the World’s Fair.”’ Before reading, he said, 
‘*T had expected from Henry Ives Cobb, the architect of 
the Fisheries Building, the plans of the buildings, which 
I desired this Society to see, so that a good idea could be 
be formed of them. I have been disappointed in this, 
though I understand the plans are now being printed on a 
reduced scale, and it will be possible for me in a few days 
to send them to all members of the Society, and to others 
who are interested in making an exhibit in Chicago in 
1893.”’ 


After the reading of the paper the Chair called for dis- 
cussion. 

Dr. Parker said: ‘‘ Regarding the matter of influence 
of. fish in settling the country, I think the most direct 
illustration of that is in the effect that the brook trout has 
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on the people of northern Michigan. It has done more to 
settle up that section of that country than any one fact 
that has occured in the history of the country.” 

The Chair said: ‘‘It is understood that we are to assem- 
ble here to-morrow morning, at 10 o’clock, and I would like 
to urge upon members the importance of their being here 
at that time, as I would like to have transacted certain busi- 
ness before taking up the reading of the papers.”’ 

On motion of Mr. Mather, the Society then adjourned to 
meet Thursday, May 28th, at 10 o’clock, A.M. 

Minutes of an adjourned meeting of the American Fish- 
eries Society, held Thursday, May 28th, 1891. 

At 10 0’clock the Chair called the members of the Society 
to order, and asked for reports of Committees. 

Dr. Cary presented the report of the Auditing Committee 
approving the Treasurer’s account. The report was, on mo- 
tion, adopted. 


Mr. Cheney, of New York, presented the following report 
from the Committee appointed to make nominations for 
officers for the ensuing year: 


Mr. President and Gentlemen: 

Your Committee present the following nominations for 
officers for the American Fisheries Society for the year en- 
suing : 

President, Dr. H. A. HENSHALL 

Vice President, J. C. PARKER 

Treasurer, HENRY C. FORD Pennsylvania. 

Recording Secretary, EDWARD P. DOYLE. New York. 

Corresponding Secretary, Dk. TARLETON H. BEAN, 
[Washington, D. C. 


EXECUTIVE COMMITTEE. 


S. H. KAUFFMAN Washington, D. ©. 
W. A. BUTLER, Jr 
L. D. HUNTINGTON 


Ww. M. HUDSON..... 


On motion, the report was ordered received, and on fur- 
ther motion, the Secretary was directed to cast one ballot 
for the ticket for officers presented by the Committee. By 
unanimous consent the Secretary cast the ballot, and the 
. Officers were declared elected. 

Dr. Henshall reported as follows from the Committee 
appointed to consider means for the increase of the Socie-. 
ty’s membership and the widening of its influence. 

‘*Gentlemen: Your Committee, to whom was referred 
the matter of devising some plan to enlarge the membher- 
ship of the American Fisheries Society, have had the same 
under consideration, and would respectfully offer the fol- 
lowing report; 

“‘That in order to increase the interest in the American 
Fisheries Society to extend its influence and to augment 
its usefulness, it is of the utmost importance that its mem- 
bership should be largely increased; and whereas there 
seems to be an impression that only those directly inter- 

-ested in the culture or scientific investigation of fishes are 
eligible to membership, therefore, be it 

** Resolved, That all anglers and members of fish and 
game protective organizations, and all persons who feel an 
interest in the fish and fisheries of the United States, be 
and are hereby cordially invited to become members of the 
American Fisheries Society, and to lend their aid and co- 
operation in carrying out the objects of said Society ; and 
be it further 

** Resolved, That the above resolution be published in all 
papers and periodicals devoted to the interests of fish and 
fishermen ; also that a circular letter embodying the said 
resolution ‘be ‘printed and sent to members of the Society 
for distribution ; also, 
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‘* Resolved, That a Committee be appointed to carry out 
the provisions of this report.”’ 

On motion, the report was received and adopted, and the 
President appointed the following Committee: J. A. Hen- 
shall, Edward P. Doyle, and Dr. Tarleton H. Bean. 

The question came up as to the place for the next meeting. 

Dr. Parker, of Michigan, named Rochester. Mr. Cheney, 
of New York, named the City of New York. 

The President announced that the members would decide 
by ballot, and appointed Mr. Porter, of California, and Mr. 
Mather, of New York, as tellers. The vote was as follows: 

New York, 12; Rochester, 6. 

The President declared that New York was the choice of 
the meeting. 

Dr. Cary moved that the Woodmont Rod and Gun Club, 
of Washington, be made an honorary member of the So- 
ciety. 

The motion was unanimously adopted. 

On motion of Dr. Parker, of Michigan, the thanks of the 
Society were tendered the officers of the Woodmont Club 
for the dinner given the members of the Society the even- 
ing previous. 

On motion, the time for the next annual meeting was 
made the last Wednesday and Thursday of May, 1892. 

Mr. Amsden offered the following resolution, which, upon 
motion, was unanimously adopted : 

WHEREAS the object of the American Fisheries Society 
is not only to foster the game fish of the country, but to do 
everything in its power to cheapen the cost of fish food; 

AND WHEREAS the Great Lakes, a vast body of water 
on our northern border is an international water, lying 
between us and a foreign country; 

AND WHEREAS the work of protection and propagation 
of tish in these waters is being conducted by the several 
States and Canada, each independent of the other, with 
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slight probability of ever arriving at a harmony of action; 

AND WHEREAS the Federal Government with its great 
scientific, mechanical, and financial resources, its power to 
make agreements with Canada, and its ability to enact and 
enforce regulations, can undertake this work with far 
greater results, therefore, be it 

Resolved, That we respectfully petition and urge on Con- 
gress the importance and duty of its assuming this work ; 
that speedy action be taken to secure uniform laws with 
Canada, regulating the fishing on the Great Lakes, and 
when done, that ample appropriations be made for their . 
enforcement and also for the propagation of food fish in 
such waters. 

On motion, a vote of thanks was given’Mr. Mather, of 
New York, for the very valuable index of the proceedings 
of the Society published in the last annual report. 

On motion of Mr. Cheney, the following persons were 
appointed a Committee on Local Arrangements for the 
next annual meeting: Eugene G. Blackford, Fred. Mather, 
and Edward P. Doyle. 

An interesting discussion then occurred as to rainbow 
trout. 

A member asked: ‘I would like to know why the rain- 
bow trout will sometimes abandon the streams in which 
they have been placed ?”’ 

Mr. Cheney said: ‘ The rainbow trout which are brought 
into our streams do not remain there. Undoubtedly the 
brown trout will live in warmer water than the brook trout, 
but’ if going to cold water has any effect on them, why 
should the rainbow trout stay in streams there? If the 
waters of England are too warm for the brook trout and 
they stay there, why do not the rainbow trout stay there 
also ?”’ 

Mr. Seal said: “‘The rainbow trout will stand a much 
higher temperature than any of the others. We are able 
to keep them comfortably at as high a temperature as 75° 
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at Central Station. Last summer the last trout died at 
82°. The other species died sooner.”’ 

The Chair said: ‘‘ New York ‘State has practically dis- 
continued the breeding of the California trout.” 

Mr. Clark said: ‘‘ In our streams the best work has not 
been done with California trout on account of tempera- 
ture.” 

Mr. Ford said: ‘‘ There are two streams in Pennsylvania 
that I now have in mind in which trout were planted. The 
trout left one of those streams, which is a comparatively 
cold stream in the spring, and ran into the other, which is 
still colder.””, 

Mr. Mather said: ‘‘ What Mr. Ford said is just what 
occurred to me; that if the water of the stream is. not 
warm, the trout will not run down to another where the 
water is warmer, but will naturally run to where the wa- 
ter iscold. I think perhaps there are other conditions that 
we do not understand why our brook trout run down stream 
and go away as our rainbow trout do here, but certainly I 
should think the temperature would drive them out.”’ 

Mr. Seal said: ‘‘I find that in Mexico they appear to 
accomplish more with the rainbow trout than we can here, 
hut. they cannot do much with any of the other species of 
trout.”’ 

Mr. Mather then read a paper on the breeding habits of 
the yellow perch. After the reading of the paper, the 
Chair called for discussion. 

Mr. Seal said: ‘‘I would like to add the following in- 
formation on the subject. We have numbers of yellow 
perch spawn in our aquaria at Central Station; they 
spawn from November to April. This is due to the high 
temperature. One of our watchmen, Mr. William May- 
nard, observed their manner of spawning, which is very 
much like that of the gold-tish in the extrusion of the eggs 
and fertilization, except that it takes place on the bottom. 
The spawn is deposited in two parts. We measured the 
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spawn of a single fish, and found it to be seven or eight 
feet long. It is really a tube extruded in folds arranged 
like the bellows of an accordeon, and when closed is qnly a 
few inches long. We found one of them with half of the 
spawn extruded, and that side was flat, while the other 
was full and round. By squeezing out the other half, we 
were able to see how the spawn was deposited.”’ 

A paper was then read by Mr. William T. Seal on the 
transportation of living fishes. In response to the request 
of the Chair, Dr. Cary said: ‘‘Some years ago I remember 
reading in the Fish Commission Bulletin that a number - 
of carp, I think about fifty, were shipped to various parts 
of the country by express in a small tin pail holding about 
six quarts of water. I myself carried in a small fish bucket, 
about the same size, fish from Washington to New York, 
and from New York back to Washington and then to At- 
lanta, Ga., without losing a single fish. The question I 
want to ask is, if a given number of fish.can be better car- 
ried in a small quantity of water than ina large quantity ?”’ 

Mr. Seal said: ‘‘It is not the quantity of water at all, 
but the fact that where the water is shallow there is greater 
agitation and consequently better aeration. The shallow 
bucket referred to by Dr. Cary is the one that has been 
adopted by the United States Fish Commission. Where 
there is much depth of water the surface is much agitated, 
and the bottom may be wholly unaerated and foul.”’ 

Mr. Mather said: ‘‘ The case that Dr. Cary cites was with 
carp, but that will not work with the trout. In the trans- 
portation of trout and salmon we have for the past three 
years at the hatchery which I superintend abandoned the 
use of the siphon and strainer tube, and have used a gar- 
den syringe about twelve or fifteen inches long, which we 
like much better than anything else.”’ 

Mr. Clark ‘said: ‘‘The line that I was working on was 
not in transporting fish, but in seeing what I could do ina 
hatchery in keeping them there. In my experience I found 
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I could keep a given number in closed jars, where they were 
perfectly still, from six to ten hours longer than in an open 
jar.”’. 

Mr. Seal said: ‘‘ How do you account for this? It is con- 
trary to a]l we know concerning the diffusion of gases.”” 

Mr. Clark said: “It is a good deal like going back to 
the old gravel methods. We can get better results with 
gravel than on trays. After the eggs are advanced to a cer- 
tain stage, they do as well on the trays as they do on the 
gravel, but up to that time we get from five to twenty-five 
per cent. better results on the gravel. What causes the 
difference in the air-tight vessel and the open one I cannot 
say.” 

After the discussion the Chair announced that several 
papers had been received from members who were unable 
to attend the meeting. He asked that unanimous consent 
be given to the Secretary to print. them. This was given. 

On motion of Dr. Henshall, a vote of thanks was given 
the Directors of the National Museum for their kindness 
in allowing the Society the use of their lecture-room. 

The meeting then, on motion, adjourned sine die. 

EDWARD P. DOYLE, 
Recording Secretary. 


PART SECOND. 


ON THE TEETH OF FISHES AS A GUIDE TO THEIR 
FOOD HABITS. 


- By Dr. James A. HENSHALL. 


The food of fishes is either vegetable or animal, as in the 
case of all other vertebrates. When vegetable, it, of 
course, consists of aquatic plants and Alga, while the ani- 
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mal food may be batrachians, fishes, crustaceans, mollusks, 
insects and their larve, etc. 

A fish’s diet may be restricted to but one of these vari- 
ous classes, or it may go through the entire bill of fare 
like a Christian ; but the general character of the food of 
a fish may usually be determined by the structure and 
position of its teeth, so that an examination of the teeth 
of a fish will indicate whether it is herbivorous, carnivo- 
rous, or omnivorous. 

The teeth of most fishes, when they exist in the mouth, 
may be in patches or bands of equal teeth, and may be 
either villiform or brush-like, setiform or bristle-like, 
cardiform or card-like, or rasp-like, or they may be of un- 
equal size and sharp and conical, compressed or lancet- 
shaped, or blunt, broad, or truncated, molar-like, canine, 
incisors, etc. The teeth may be situated on the jaws, 
vomer, palatines, pterygoids, tongue and gill arches, or 
the mouth may. be entirely toothless, and the teeth con- 
fined to the pharyngeal bones of the throat, or they.may 
exist in the cesophagus, or gullet. 

Fishes with unegual, sharp, conical, or canine teeth are 
piscivorous, and .feed upon small fishes, which they swal- 
low whole ; and those with lancet-shaped teeth, while also 
piscivorous, cut or lacerate their prey before swallowing 
it. Fishes with pavements of molar-like teeth feed upon 
crustaceans and mollusks, while those with toothless jaws 
are herbivorous, or if carnivorous, feed upon minute ani- 
‘ mal organisms, and are in no sense piscivorous. 

Beginning with toothless fishes, that is, with no teeth in 
the mouth, are the minnows (Cyprinide), and suckers 
(Catostomide@); they are both herbivorous and carnivorous. 
All of the minnows, with intestines several times longer 
than their bodies, feed principally upon vegetable matter, 
and the others upon insects and their larve and minute 
crustaceans (Hntomostraca). Minnows have a few very 
small pharyngeal teeth, with or without grinding surfaces. 
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Those having teeth with grinding surfaces are herbivorous, 
and those without these masticatory surfaces are carniv- 
orous. The pharyngeal teeth of the suckers are larger 
and more numerous than in the minnows, and may be 
sharp, or more or less truncated. They feed upon vege- 
table matter and micro-organisms extracted from the mud, 
and some of them on thin-shelled, minute mollusks. 

The larger toothless fishes, as the sturgeons, whitefish, 
mullets, etc., feed upon minute animal organisms, mostly 
crustaceans. Some of the large toothless fishes, as the 
shovel-nosed sturgeon, paddle-fish, and saw-fish, have the 
snout prolonged into organs for stirring up the mud or 
sand of the bottom in order to obtain the small animal 
forms upon which they feed. The paddle-fish has the gill- 
rakers developed into a beautiful straining apparatus for 
securing these minute creatures. The saw of the saw-fish 
is not used, as has been frequently asserted, as a weapon 
for disabling its prey for food, though it is used as a weap- 
on of defense. Its use in procuring food is by stirring 
up the mud or sand of the bottom, and the food, as in the 
case of the paddle-fish and shovel-nosed sturgeon, is com- 
posed of small forms. I have frequently observed schools 
of half-grown saw-fishes feeding in shallow water by rak- 
ing the bottom with their saws, which are well-fitted for 
this purpose. Their food seemed to be principally small 
crustaceans and mollusks. 

Fishes with small, feeble, sub-equal teeth, as the herrings 
(Clupeide), anchovies (Hngraulide), silversides (Ather- 
inide), etc., as we might imagine, feed upon minute or 
microscopic invertebrate forms, mostly crustaceans, which 
exist in countless myriads in both fresh and salt water. 

‘Fishes with bands or patches of villiform or brush-like 
teeth, as the sunfishes (Centrarchide), catfishes (Silw- 
ride), striped basses (Labracine), etc., feed principally 
on crawfish, crabs, shrimp, etc., insects,and occasionally 
small fishes. The black bass is not, as popularly supposed, 
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a piscivorous fish—indeed, not so much so as the brook 
trout, which has stronger, sharper, and more unequal teeth. 
The principal food of the black bass is crawfish, as the 
shrimp, squid, and crab, is of the striped bass, though 
neither fish will object to a minnow, if it can catch it, when 
hungry. The minnow is a good bait for the black bass, as 
the menhaden is for the striped bass, but it must not be 
surmised from this fact that they are piscivorous in their 
habits. 

A minnow on a hook is in a disabled condition and can- 
not escape, and most fishes will take it under these con- . 
ditions, whereas if it was free it would easily get away. 
Fishes have been found in the stomach of sturgeons, but 
that is no indication that it is piscivorous, which it could 
not be with its toothless jaws and sucker-like mouth en- 
tirely below the projecting snout; but finding a disabled 
or dead fish on the bottom, it swallows it. So, whenever 
the black bass, striped bass, white perch, or the cat- 
fishes, or any fish with brush-like teeth, finds a disabled 
fish of suitable size, on a hook or otherwise, it is taken in. 
I have demonstrated this fact time and again by dropping 
a hook baited with a minnow in the midst of a school of 
similar fishes, when it would be singled out and seized by 
a larger fish which had failed to notice those that were 
free. 

I cannot refrain from saying, in this connection, that the 
black bass has been greatly misrepresented and unjustly 
maligned and grossly abused as a piscivorous fish, and oft- 
en by those who ought to have known better. It has been 
accused of depopulating rivers of young shad that have 
been planted in them, while the striped bass of the same 
waters have escaped such imputation. It has been charged 
with the destruction of brook trout in certain waters, while 
the cat-fishes have not had a word raised against them. But 
happily the charges have been proven false, and the black 
bass has been acknowledged to be not so black as it has 
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been painted. I lately saw a statement in public print from 
the superintendent of a fish-hatchery that the pike-perch 
(Stizostedion vitreum) was not so voracious or destructive 
to other fish as the black bass or mascalonge! Comment 
is unnecessary. 

I found this prejudice existing in England, and the op- 
position to the introduction of the black bass into British 
waters was very pronounced. Mr. Marston, of the London 
Fishing Gazette,’ informed me that the prejudice had 
been imbibed from American writers and anglers, who, in 
order to convince British anglers of the fine game qualities 
of the black bass, had unwittingly overdone the matter, and 
conveyed the impression that it was a more voracious and 
piscivorous fish than their pike! I wish to say right here 
that the reason of the failure to stock certain waters in 
England successfully with black bass is that said waters 
were not suitable for the small-mouthed bass—the kind 
experimented with. If the large-mouthed species had been 
introduced I have no doubt but it would have done well. 
It is eminently fitted for the sluggish, grassy broads of 
England, and would not be so destructive to other tishes 
as their perch, not to mention their pike. We have in 
America thousands of small lakes, many of them without 
inlet or outlet, where the black bass has existed from time 
immemorial with the pike, pickerel, perch, sunfishes, suck- 
ers, ciscoes, and even brook trout, without detriment to 
either of these species; indeed, if any species suffers, it is 
always the black bass. 

The piscivorous fishes which swallow their prey whole 
are those with cardiform teeth, as the pickerel, or with 
sharp and conical teeth as the dogfish (Amia calva) of 
fresh waters, or with canine teeth, as the mascalonge, 
barracuda, pike-perch, snappers, weak-fish, ete. All fishes 
with unequal, sharp, conical or canine teeth may with cer- 
tainty be pronounced entirely piscivorous in their habits, 
feeding principally or entirely upon small or young fishes, 
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or which are small enough to be swallowed whole. Some- 
times, however, their eyes prove to be larger than their 
stomachs, and they perish in the attempt to swallow a tish 
many sizes too large for their capacity. 

Fishes with lancet-shaped teeth, as the kingfish and 
Spanish mackerel, or with strong, compressed teeth, as the 
bluefish, are entirely piscivorous, but bite, cut, or lacerate 
their prey before swallowing it. The teeth of such fishes 
are miniature shark-teeth, and they are equally as destruc- 
tive to their smaller congeners. 

Fishes with prolonged or produced jaws, armed with 
strong, sharp, unequal teeth, as the marine and fresh-water 
gar-fishes, morays, etc., are also wholly piscivorous. 

Fishes with incisor teeth, as the sheeps head, pin-fish (ZL. 
rhomboides), scup, etc., have also molar-like teeth, and 
feed on crabs, shrimps, or mollusks, and are not at all 
piscivorous. By the aid of its human-like incisors the 
sheeps head can readily remove barnacles and other mol- 
lusks from rocks, timbers, etc., and crush them with its 
powerful molars. 

The drum-fish (P. chromis), and the ha water drum- 
(A. grunniens), have villiform teeth on the jaws, but a 
strong pavement of rounded teeth in the throat for crush- 
ing the shells of mollusks, which is their principal food, 
though, as might be judged from their villiform teeth, 
they occasionally swallow small fishes and crustaceans. 

Thus, by observing the character and position of the 
teeth of fishes we have a sure and certain indication of the 
character of their food, that is, of their principal and natu- 
ral food. Of course, there will be exceptions, but they 
only prove the rule. A herbiverous fish will occasionally 
swallow animal food, while a carnivorous fish will some- 
times swallow vegetable matter. A fish that lives mostly 
on crustaceans, may consume twenty-five per cent. of fishes, 
and vice versa. They should be judged, however, by what 
they feed on mostly and habitually, when situated so that 
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they can exercise their choice in the matter, for change of 
environment may involve a change of diet. The horse and 
dog may take kindly to sweetmeats occasionally, but the 
one returns to his oats and the other to its vomit, notwith- 
standing, and it would be foolish to magnify their vaga- 
ries into confirmed habits. 


REARING AND DISTRIBUTING TROUT AT THE 
NORTHVILLE STATION, U. S. FISH 
COMMISSION. 


By Frank N. Clark. 


Some six years since the question was brought up as to 


the practicability of rearing trout for distribution instead 
of planting the fry. This subject was suggested by Colonel 
McDonald. 

As such splendid results had been achieved with plant- 
ing carp partially grown, it was suggested that better 
results might be obtained with planting partially-grown 
trout. The work was inaugurated by the U. 8. Fish Com- 
mission at the Northville station in the winter of 1886-87, 
and for that season we succeeded in distributing in the 
following December, January, February and March, some 
11,000 fish. 

From this beginning the work has been quite successful, 
until the season of 1890-1 we have distributed to Dakota, 
Nebraska, Iowa, Minnesota, Wisconsin, Indiana, Ohio, and 
Michigan, something over 150,000 yearlings and finger- 
lings; and I confidently believe, in the near future, that 
from the Northville station alone we shall reach the 
1,000,000 mark in our work of rearing and distributing 
yearlings. 
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Much has been said and written upon this subject detri- 
mental to the work of feeding fish that are to go into wild 
streams. It has been suggested by many that the trout, 
after their introduction into the stream, would naturally 
be in search of the food they had been accustomed to, while 
in the feeding-tanks or ponds, and before they acclimated 
themselves to other food, would starve. 

I would ask our fish culturist friend if it is not a fact, 
beyond satisfactory contradiction, that in nine cases out 
of ten that the stream adjacent to any fish-culture estab- 
lishment where trout are bred, and where trout partially. 
grown are invariably escaping, does not become, in a few 
years, better stocked than streams where perhaps 100,000 
have been planted. 

I call to mind a stream in Michigan that was planted 
with 500 yearling brook trout in 1887, and again in 1888 we 
visited the stream and planted 500 more of the same 
variety, and from my own observation at that time I saw 
and counted twelve large trout near where we made the 
plant. These fish were also seen bv our own car-men as 
well as train-men. 

I have no doubt that many of the State Commission 
think it necessary to plant fry in order to satisfy their con- 
stituency, as applicants with whom I have corresponded, 
when we notify them that their application has been passed 
upon and an allotment of 100 or 500 trout have been 
assigned to their stream, seem to feel insulted, and expect 
from 3,000 to 25,000. This we have no difficulty in over- 
coming, after they have received the fish and have noticed 
the size as they are planted. 

In this connection it would, perhaps, be well to give a 
slight description of our plan of rearing trout at the North- 
ville establishment. Not that we think it any better plan 
than others, or any different than many, but that it may 
bring out discussions at this meeting that may be valuable 
to all. 
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Our eggs, after impregnation, are placed on gravel, in 
troughs with slight partitions, perhaps two inches in height 
and fourteen inches in width by eighteen in length. In 
this space we place from 10,000 to 15,000 eggs; they are 
allowed to remain on the gravel until the eye-spots show, 
when they are removed to trays where they are hatched 
and held until about one week before the sack is entirely 
absorbed, when they are removed to the feeding-tanks. 

These tanks are constructed of 14 inch plank, and made 
from four to six feet in length by two feet in width and 
one foot deep, with a fall from one to the other of nine 
inches. In these tanks we first place 10,000 trout, and as 
they grow they are gradually thinned out until distributed 
or placed in rearing-ponds. 

In feeding, beef’s liver is used, which is prepared at the 
slaughter-house in Detroit and shipped daily by express, 
arriving at Northville in the evening for the night watch- 
man to strain for the next day’s use—the quantity de- 
pending upon the size and quantity of fish to be fed. At 
the present time we are feeding about seventy-five pounds 
per day to about 350,000 trout. 

It is intended that the same person shall do the feeding 
at all times; by so doing he will be the best judge as to 
quantity to be given. For the first two months the trout 
are fed eight times per day, all feeding being done between 
daylight and dark, and always at the same hour. After 
two months this is reduced to six feedings per day, for one 
month, and then reduced to three feedings per day until 
distributed. 

Salt is introduced into the feeding-tanks twice a week, 
giving to each tank about six quarts, making it quite 
brackish. We also introduce muck twice each week, 
aiming to make the water very muddy. 

The introduction of muck and salt is done when a full 
head of water is running, so it will pass off quickly. Ex- 
perience has taught that the introduction of salt and 
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muck is absolutely necessary to keep the trout in the best 
of health and to avoid fungus. 

Three times per week the refuse from the fish, as well as 
the muck which does not run off,.is removed by the use of 
syphons, and once per week the tanks are rubbed down 
with brushes. 

I enter into the details of this matter more particularly, 
_ because I do not call to mind that any one has ever given 
this subject publicity. 


THE FISHERIES AT THE WORLD'S FAIR. 
By J. W. Cot.ins. 


It is doubtless safe to assume that all who are promi- 
nently identified with commercial fishing, with angling, 
with fish culture, or with the scientific study of questions 
relating thereto, will feel an interest in that section of the 
World’s Columbian Exposition which will be specially 
devoted to an exibition of all that pertains to them. It 
may well be a matter of special gratification that the fish- 
eries will receive more consideration at this exposition than 
has ever been accorded them elsewhere under similar cir- 
cumstances. And it should be all the more satisfactory to 
Americans, because heretofore there has never been ade- 
quate and suitable provision made at any exposition in 
this country for a fishery exhibit, and all attempts in this 
direction have been limited by small appropriations and 
inadequate space. 

It is true that there have been numerous fishery exposi- 
tions in different European countries, some of which have 
been national and others international. It is also well 
known that the United States has participated in two of 
these, and that the highest honors were awarded to America 
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and Americans at Berlin and London. But, while the 
National Fish Commission succeeded so well in securing 
recognition for our fisheries abroad, and though all honor 
is due Prof. G. Brown Goode, who so ably represented 
this country on those occasions, it nevertheless will’ be 
apparent to all that, while it was then practicable to illus- 
trate the principal features of American fisheries and 
fish culture, it was not possible, with the means and time 
available, to make a thoroughly exhaustive.presentation of 
them. 

Never before has the occasion presented itself to do this, 
and, as has been stated, it should be a matter of much 
satisfaction that the management of the World’s Fair have 
arranged to construct a group of buildings specially de- 
signed for the purpose of a fisheries exhibit—an action 
which should result in the most hearty co-operation of all 
who are interested in fishing and the industries dependent 
thereon, and the inauguration of such an effort on their 
part as will result in making this section of the Exposition 
equal to any in completeness and attractiveness. 

Before proceeding to a more detailed consideration of 
these buildings, permit me to say that the exhibit of the 
United States Fish Commission, illustrative of its work 
and functions—including scientific exploration, fish cul- 
ture and fisheries, but exclusive of live fish—will be located 
in the Government building immediately opposite the cen- 
tre of the main-fisheries building, with which it will be 
connected by a bridge crossing the ornamental lagoon. 

For the reception and accommodation of general exhibits 
of fish, fisheries, and fish culture, both domestic and for- 
eign, there will be a group of three buildings, most admir- 
ably and appropriately located on an island in the lagoon 
at the northern part of Jackson Park near the outlet to 
Lake Michigan. These buildings have been designed in 
the Spanish Romanesque style by the well-known architect, 
Mr. Henry Ives Cobb. They will be somewhat unique, but 
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unexceptionally graceful and pleasing to the eye, while 
their ornamentation, form, and dimensions have been con- 
sidered with the special object of adapting them to the 
purposes for which they will be erected. Withal, they will 
have a warm tone of color, which will offer a pleasing con- 
trast to the other Exposition buildings. The illustrations 
herewith presented will doubtless render unnecessary any 
elaborate description, since a consideration of them will 
enable one to form a correct estimate of the leading 
features of Mr. Qobb’s design. 

The main or central structure is rectangular in form, 450 
feet long and 150 feet wide. This will be the great central 
hall, where will be displayed all that pertains to com- 
mercial fishing and fish culture, including apparatus of 
capture, boats, vessels, products, models of fish-breeding 
establishments, ponds, etc. 

Connected with each end of the main hall by an elegant 
curved arcade is a polygonal building about 135 feet in 
diameter. The one at the east, nearest the lake shore, will 
be devoted to an exhibit of living specimens of fish and 
other forms of aquatic life. Let me say that this building 
will have a grand central rotunda 180 feet in circumference, 
around which will be placed the largest aquaria that it is 
practicable to use; while in the centre will be a pond 
twenty feet in diameter, with a beautiful fountain, beneath 
the spray of which will disport many ornamental fishes. 
Entering the galleries near the side of the building, the 
visitor will pass between two rows of large aquaria, in 
which, as in those previously alluded to, there will be 
representations of the fauna of the Atlantic, the Gulf of 
Mexico, the Pacific and interior waters, including the 
Great Lakes. No words of mine will, I believe, convey — 
anything like an adequate idea of the beautiful archi- 
tectural effect of this aquarial building, to the construction 
and equipment of which the Exposition authorities have 
very generously contributed. I will not, therefore, attempt 
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a description, but will content myself with the hope that 
all present will be there to see it in the summer of 1893. 

In this building the United States Fish Commission will 
make a great national exhibit of our fishery resources, em- 
bracing many varieties of fish, marine invertebrates, etc. 
And right here let me say that it is the purpose of the 
Commission, as it is of the Exposition Management, to give 
consideration to species that are economically important, 
while the occasion will be improved to call attention to the 
great work that has been done by the State and National 
Governments in the artificial propagation and acclimatiza- 
tion of fish and other aquatic species, thereby restoring 
and maintaining abundance in waters that had become 
depleted by over-fishing or other causes. It is impossible 
to over-estimate the consequence of this work, either in the 
present or future, and it is beyond question desirable that 
this opportunity should be improved to make the public 
better acquainted with it than ever before. 

The western building of the group is similar in form and 
construction to that devoted to the live-fish display. Here 
it is expected there will be assembled a magnificent and 
exhaustive exhibit of all that pertains to angling; and let 
us hope that the thousands of enthusiastic and public- 
spirited anglers in America and other countries, as well as 
all those interested in the manufacture and sale of angler’s 
outfits, will join hands in making this the grandest display 
of this kind that has ever been seen. For never in the 
world’s history has there been such satisfactory provision 
for showing all the details of the gentle art. Not only will 
there be ample room for installation of exhibits, but here, 
right in the shadow of the building, fly-casting and bait- 
casting tournaments can be held, and the art of the angler 
may be tested, from shore or boat, in friendly trials of 
skill, and in the exhibition of the various modes and 
methods of angling. 

As to what may be embraced in this fisheries exhibit, I 
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believe the classification adopted is sufficiently broad in its 
scope to permit the inclusion of anything which will be 
strictly germane to fish or fishing. This seems to cover the 
whole field, and under it not only will it be proper to show 
living and mounted specimens of all forms, from micro- 
scopic animals to whales, together with aquatic or marine 
vegetation, and the apparatus for their capture, but it will 

also include the products of the fisheries and their manip- 

ulation in all their varied forms of methods and material. 

Beside this, there will be ample opportunity to illus- 

trate angling of every description, together with fish cul-. 
ture and the literature of fishing and all that pertains 

thereto. Indeed, I can think of nothing which would be 

of value to the fisheries exhibit which cannot properly be 

included under the classification referred to. 

T have thus briefly outlined what has been and will be 
done by the Exposition Management to provide for a great 
fisheries exhibit. It now remains with others to make this 
one of the most attractive and successful features of the 
World’s Fair, as I believe it will be; for it must be fairly 
assumed that those who are interested in fishing, and all 
that relates to it, will not permit this grand opportu- 
nity to pass unimproved. From information now at hand 
we have reason to expect marked enthusiasm in this mat- 
ter on the part of all the fisheries interests in this country, 
and that asa result there will be gathered at Chicago, in 
1893, a magnificent and exhaustive display illustrative of 
angling, commercial fishing, fish culture, and the science 
of the seas. It will thus be possible for the citizens of 
other_countries who are our customers to find there an 
infinite variety of fishery products—the harvest of the seas, 
lakes, and rivers—and the whole world may see object- 
lessons which will convey in the most emphatic manner 
information concerning the methods and magnitude of our 
fisheries, and their history and development from the earli- 
est settlement of the country. In the same way the world 
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may learn what has been done in America by the States 
and Federal Government to maintain and increase the 
supply of fishes by artificial propagation, etc., and may 
become familiar with the results which have been achieved 
here by scientific exploration of our inland waters and the 
ocean depths. 

I have reason also to believe that the fisheries of several 
foreign countries will be fairly illustrated. It is not nec- 
essary to speak of how much this will add to the interest 
or importance of this part of the Exposition, since I am 
sure this will be understood by all. But it is certain that 
it must be of great moment to us as a nation to gather here 
the arts and appliances which are used for the capture and 
preparation of fish in other lands; for, in addition to the 
interest we may naturally feel in seeing the exhibits of 
foreign countries and comparing them with our own, it 
must be assumed that our fishermen can learn many things 
of value and importance to them by a study of such ex- 
hibits. 

But, aside from the mere question of trade and the 
enthusiasm which comes from recollection of sport we have 
enjoyed in angling, or the official zeal felt by those who 
are charged with great responsibilities, there is a peculiar 
reason why our love of country should prompt: us to a 
special effort to bring prominently to the notice of the 
world an American industry which has played so promi- 
nent a part in the history and development of this nation. 

It is not, perhaps, so well Known as it ought to be that 
fishing was the first industry prosecuted in the Western 
World, and that it led to the settlement of regions that 
offered small attraction of other kinds. It is, nevertheless, 
an historical fact that fleets of fishing vessels followed 
close in the wake of Columbus, and, within a few years 
after his discovery of America, fishermen of Spain, Portu- 
gal, England,and France were plying their lines on the 
banks of Newfoundland. The very names of some of our 
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headlands, islands, anfl bays are suggestive of fishing and 
the abundance of fish in their vicinity. Captain John 
Smith gave the name of Cape Cod to that famous arm of 
Massachusetts, because, as he said, cod were so abundant 
near there that they ‘‘ belabored ” the sides of his ship. 

It was fishing that led to the settlement of New Eng- 
land. When the delegates from the Puritans went to King 
James and asked for permission to settle America, he, 
with true Scottish thrift, asked what profit might arise. 
They answered, “‘Fishing.’”’ This seemed to impress the 
King very favorably, for he said: ‘‘So God have my soul, 
*tis an honest trade; ’twas the Apostles’ own calling.’ 
And so this little band of pilgrims established themselves 
on the rugged, rock-bound coast of New England, in a 
harbor which they described as being in the shape of a 
fish-hook. 

The free school, one of the grandest and most important 
heritages of American children, was first established and 
maintained from the income of the fisheries at Cape Cod. 

The part which our fishermen took in the establishment 
of the independence of this country forms one of the most 
striking and glorious pages in the history of the Revolu- 
tion. Indeed, it is perhaps not too much to claim that the 
result of that struggle might have been very different had 
it not been for the courage and aggressive energy of the 
men who had been trained in our fisheries. On more than 
one occasion they saved the American army from defeat, — 
and enabled it to achieve important victories. I will not 
stop to recount them in detail, but will simply say that we 
have it on so high an authority as General Knox, Wash- 
ington’s chief of artillery, that the victory at Trenton—one 
of the most important of the Revolution—was due, more 
than anything else, to the part taken in it by fishermen. 
Years after the close of the war, when General Knox was a 
member of the Massachusetts Legislature, Marblehead ap- 
plied for a charter fora bank. There was opposition to it. 
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Then General Knox arose and stateé the claims of Marble- 
head and the reasons why they sMould be recognized. ‘I 
am surprised,”’ said he, ‘‘that Marblehead should ask so 
small a privilege as that of banking, and that there should 
be opposition to it. Sir, I wish the members of this body 
knew the people of Marblehead as well asI do. I could 
wish that they had stood on the banks of the Delaware 
River in 1977, in that bitter night when the Commander-in- 
Chief had drawn up his little army to cross it, and had seen 
the powerful current bearing onward the floating masses 
of ice, which threatened destruction to whomsoever should 
venture upon its bosom. I wish, that when this occurrence 
threatened to defeat the enterprise, they could have heard 
that distinguished warrior demand: ‘Who will lead us 
on?’ and seen the men of Marblehead, and Marblehead 
alone, stand forward to lead the army along the perilous 
path to unfading glories and honors in the achievement of 
Trenton. There, sir, went the fishermen of Marblehead, 
alike at home upon land or water; alike ardent, patri- 
otic, and unflinching, whenever they unfurled the flag of 
the country.”’ 

The privateers of that period were manned mostly by 
tishermen, and their captures of British merchantmen un- 
doubtedly had much to do with the conclusion of the war 
ang the establishment of American independence. . Sabine 
remarks that the books of Lloyd’s Coffee House show 
‘that from May, 1776, to February, 1778, the American 
privateers (173 in number) made prizes of 733 British ves- 
sels, which, with their cargoes, were worth more than 
$25,000,000, after deducting the value ae re- 
taken and restored. 
The mercantile interests became at last so clamorous as to 
render the war unpopular, and to embarrass the Ministry 
in their measures to continue it.”’ 

I deem it unnecessary to enter into a fuller discussion of 
the public services of our fishermen, who, in the second 
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war with Great Britain, manned our war ships and swarmed 
in every sea on privateers, and who, at all times, whenever 
the occasion demanded it, have “rallied ’round the flag”’ 
to maintain and uphold it against all aggression. But I 
will say that this is a matter that should not be passed 
unnoticed, and is one that should prompt us to make an 
additional effort, if need be, in gathering and placing on 
exhibition at the World’s Fair all that may tend to illus- 
trate every phase and condition of those industries in which 
we are especially interested, and for the conservation and 
maintenance of which we are in duty bound to exert our- 
selves to the utmost of our ability. 


KENNERLY’S SALMON. 


By Tar H. Bean. 


|The smallest known of the Pacific salmons was first de- 
scribed by Dr. George Suckley, in 1861,* under the name 
of Salmo Kennerlyi—Kennerly’s Trout, or Chiloweyuck 
red salmon trout. In 1862+ Dr. Theodore Gill proposed 
for this species the new generic name Hypsifario] because 
of its “compressed body, projecting snout,”’ etc, [The re- 
markable changes in the genus Oncorhynchus during the 
course of spawning were at that time less known than at 
present. About 1882 Dr. David S. Jordan examined the 
Salmonide in the National Museum, in Washington, D. C., 
and came to the conclusion that Kennerly’s salmon is iden- 
tical with the common red salmon, or blue back of the 
region (Oncorhynchus nerka), and this belief was generally 
accepted as final. The material bearing on this relation- 


* Annals Lyc. Nat. Hist. N. Y., 1861, page 307. ee 
t Proc. Acad. Nat. Sci., Phila., 1862, page 330. 
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ship, however, was chiefly the actual red salmon collected 
by Captain Charles Bendire, U. 8. A., and the individuals 
were considerably larger than the Kennerly’s salmon to be 
discussed in this article. Since the time of Dr. Jordan’s 
study of the Museum specimens, we have received new ma- 
terial and recent information which enable us to place the 
species, as I think, in a different light, and to contribute 
something of interest to its life-history. On November 26, 
1888, and October 8, 1889, Professor O. B. Johnson, of the 
University of Washington, Seattle, Wash., collected for 
the Smithsonian Institution a large series of these small 
salmon in a little stream, tributary to Lake Washington, 
near Seattle. In March, 1891, Dr. George M. Dawson, of 
Ottawa, Canada, sent the writer a photograph of one of 
the fish which he found in Nicola Lake, British Columbia, 
September 7, 1890. Each of these gentlemen added some- 
thing to our knowledge of the habits of the species. 

This recent material includes only salmon in or near the 
spawning condition, yet it seems to me now sufficient to 
warrant the separation of Kennerly’s salmon from the red 
salmon as a sub-species at least, and I would write its name 
Oncorhynchus nerka, sub-species kennerlyi. In the first 
place, Kennerly’s salmon becomes sexually mature when 
only eight inches long,and seldom exceeds ten inches at 
any time of life. It has about thirty gillrakers, while the 
red salmon has about forty. Its fins are much larger than 
those of the red salmon. It lives permanently in fresh 
‘water, most of the year in deep parts of lakes, from which 
it runs up small tributaries in autumn to spawn. 

NamEs.—The describer of the species called it Kennerly’s 
Trout ; he records also the name Chiloweyuck red salmon 
trout. The Indians of the Chiloweyuck Lake region styled 
it Tsimia. According to Dr. Dawson, ‘‘The Kamloops In- 
dian, or true Shuswop name of the fish, is AKwk-en-owh. 
The Okonagan Indian name, Awk-en-eh, slightly differs.” s 

Sizz.—In Dr. Suckley’s original description the size of 
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adults is stated to rarely exceed ten or eleven inches. 
Among the examples forwarded by Professor Johnson were 
mature males and females little more than eight inches 
long ; the spermaries of the males were well developed, and 
the ovaries were full of large and apparently ripe eggs. 
Dr. Dawson wrote as follows: ‘‘This salmon is probably 
seldom over a foot in length, generally about ten inches.” a 
salmon was first described 
from Chiloweyuck Lake, near the Frazer River (latitude, 
49°), east of the Cascade Mountains. Mr. Gibbs had it from 
the Nahoi-al-pitkun River, west of the Cascades. It has 
been reported also in Sweltscha and Pekosie Lakes. Dr. 
Dawson saw it in ** Nicola, Francois, Fraser, and Okonagan 
Lakes, the first three tributary to the Fraser, the last to the 
Columbia.’’ Professor Macoun informed Dr. Dawson “that 
he caught it with a spoon-bait on Arrow Lakes, Kootanie 
Lake, and on the Columbia River a few miles below Arrow 
Lakes, in June and July last. All the lakes mentioned are 
in part of their extent deep and clear, and all are or may be 
reached by the salmon from the sea (generally, I think, the 
saw-qui), except Kootanie Lake, which is cut off by a fall.”’ 
In a letter dated April 3, 1891, Dr. Dawson writes: ‘ Shus- 
wop Lake may be added as another certain locality for the 
little land-locked salmon. In one of my note-books for 
1877, under date of August 6th, the following note occurs : 
' Indians now spearing by torch-light in the mouth of Eagle 
Creek a species of small salmon, which they assure me does 
not go to or come from the sea, but is now ascending from 
the lake to spawn.” * * * * Eagle Creek flows 
into Shuswop Lake near the present position of Sicamous 
Station on the Canada Pacitic Railway. The date here given 
is nearly a month earlier than those previously quoted. * * 
* %* * Nicola Lake is about ten miles in length ; it is 
on the course of the river of the same name, which is a 
tributary of the Thompson. The lake is a little north of 
latitude 50°. From Nicola Lake it runs up the Upper Ni- 
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cola River(scarcely more than a large brook); and * * * 
on September 7, 1890, the run was just beginning. About 
the same date in 1876 I found the fish running up the little 
river which connects Fraser Lake with Francois Lake (lati- 
tude, 54°). In the first week in September, 1877, they were 
very abundant in streams along the west side of Okonagan 
Lake, and last autumn, September 16 and 17, 1890, I noted 
them again in these streams, particularly in that known as 
Bear’s River.’’ The saw-qui mentioned by Dr. Dawson is 
the red salmon (Oncorhynchus nerka.) Professor John- 
son’s specimens were obtained from the vicinity of Seattle, 
Wash., which is now the most southern locality known for 
the fish. The species will doubtless be found in many 
other large lakes of British Columbia when these waters 
are examined. 

Cotors.—Dr. Suckley described the color in the follow- 
ing terms: General color of body red, dingy along the 
back, paler on the sides, arid fading into pure white on the 
belly. Small, irregular black spots above the lateral line. 
Pectorals bluish, their tips slightly grayish.- Dorsal and 
ventrals red. Tail spotted. Dr. Dawson’s description states 
‘the back is dark gray, slightly reddish ; the belly bright 
Silvery, shaded with gray. Flesh red, about the same as 
that of the saw-qui (Oncorhynchus nerka).’’ In June and 
July, when captured by Professor Macoun, the back was a 
steel-gray color, with no trace of red. 

HABITS AND ABUNDANCE.—Dr. Kennerly found this sal- 
mon running up small brooks from August 10 to Sept. 1, 
when they suddenly disappeared. Vast numbers of the fish 
were seen in a small tributary of Chiloweyuck Lake. In 
company with Captain Woodruff and several men Dr. Ken- 
nerly went to the brook August 17, and the party caught ~ 
180 of these fish. He was informed by an Indian that these 
salmon never descend into smaller streams and never go to 
the salt water. At the mouths of all the small streams 
emptying into Chiloweyuck Lake they appear about Au- 
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gust 10 in such immense numbers that they can be caught 
with the hands. The chief enemy of the little salmon was 
the chewagh, or salmon trout of the region. The chewagh 
is the Pacitic red-spotted salmon trout of Dr. Suckley 
(Salmo Campbelli), now known as the Dolly Varden, or 
malma. In trying to escape from their enemies, accord- 
ing to Dr. Kennerly’s belief, the small salmon crowded 
into shallow brooks, where they were readily taken in 
hand nets. Their real mission in the brooks was probably 
to spawn. Professor Johnson observed that Kennerly’s 
salmon was not accompanied by any large fish except an 
occasional silver salmon (Oncorhynchus kisutch). Out of 
a thousand or more taken the females were as plentiful‘as 
the males. The Professor states further that the large red 
salmon (O. nerka) is not so common at the mouth of Lake 
Washington as the little salmon, and does not run up the 
stream much south of the Noohsack River. Dr. Dawson 
wrote me as follows: ‘The Indians all affirm that this 
salmon lives throughout the year in the various lakes in 
which it occurs, only leaving them to run up certain 
streams to spawn in the autumn. In my note-book, under 
the date of September 16, and referring to Bear’s River 
(again a small stream),I find the following: ‘A great num- 
ber of little salmon-like fish, apparently running up to 
spawn. It is singular that though they have evidently 
been long in the stream (from the livid red color of many 
of them, their frayed fins and tails, with white fungoid 
growth in places), they have not got farther up the river, 
which offers no particular impediment to their ascent. 
They cannot all have spawned, as many still hold spawn 
and milt. Indians say that they all die in the streams and 
do not return to the lake. Many were dead along the 
stones, and the crows had collected in great numbers in the 
vicinity. This was within a quarter of a mile or less from 
the mouth of the river on the lake.’ ”’ 

CapTuRE.—Dr. Dawson continues: ‘‘Wherever these 
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fish occur, the Indians make a special business of catching 
them in weirs and traps each autumn.”’ 

~ AssocraTEs.—In Kootanie Lake, according to Dr. Daw- 
son, ‘there is also a larger fish, different from the lake 
trout,’? which he considers a land-locked variety of the 
spring salmon (Oncorhynchus chouicha). On this point I 
have been informed by Captain Bendire that occasionally, 
in great freshets, the obstructions on Kootanie River are 


passed by salmon from the sea, and these become land- 
locked when the floods subside. 


WasnHineton, D. C, May 25th, 1891. 


TRANSPLANTING FISH. 


No branch of fish culture, in my opinion, deserves more 
. careful attention and study than transplanting, which is 
now being so successfully conducted by the U. 8. Fish 
Commission, under the able management of Dr. 8. P. Bart- 
lett. 

Much valuable time and considerable sums of money 
have been wasted because of a want of knowledge in this 
work. I have suffered my share of the discomfiture in this 
direction—therefore this paper. 

Chagrin River, on which my home, Chagrin Falls, O., is 
situated, has two branches of about equal size, each con- 
taining clear water, coming chiefly from springs running 
from the conglomerate sandstone of the vicinity. On each 
branch, about a mile above the forks, is a fall sufficiently 
high to prevent fish from ascending. Eight years ago the 
north branch was stocked with less than 100 small-mouth 
black bass fry, taken from the stream below the falls. 
The south branch was stocked the same year with 3,000 
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fry of the same variety from Lake Erie. Four years ago 
the north branch was found to be well stocked, while not a 
small-mouth black bass could be found after diligent 
search in the south branch. The south branch was then 
stocked with fry from the north branch, and the stream is 
now well stocked. The lake fish undoubtedly returned to 
the lake as soon as they could get there. 

The same experiment was made with channel cat-tish 
with the same result: all went to the lake, or at least never 
showed up, while the same fish, taken from the same water, 
Chagrin River, near its mouth on Lake Erie, placed in 
Geauga Lake, a small pond, practically land-locked, mul- 
tiplied and did well. A pond on Chagrin River, into 
which the cat-fish were placed, is nearly as large as Geauga 
Lake. 

The lesson is obvious: fish taken from large lakes and 
planted in small waters with outlets will not remain, but 
will return to the larger water or try to; while if taken 
from waters similar to those into which they are to be 
placed, good results will follow. 

Transplanting for the purpose of crossing is now ac- 
knowledged to be highly beneficial, as fishes, the same as 
other animals, become dwarfed by inbreeding in contined 
waters. J. J. STRANAHAN. 


RELATION OF THE AMERICAN FISHERIES SOCIETY 
TO PROTECTIVE FISH LAWS. 


By A. N. CHENEY. 


The American Fisheries Society is now, according to Mr. 
Mather’s corrections of the proceedings, twenty-one years 
old, or, rather, this is the twenty-first meeting of the So- 
ciety, under one name or another. During that time it 
has given rise to excellent suggestions, or birth to worthy 
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ideas which have spread abroad and borne fruit all over 
this land, and the one across the sea, and to every one of 
them the members point with becoming pride. I do not 
mean that resolutions have been offered and passed to 
carry into effect any certain plan for the benefit of fish cul- 
ture or fish propagation, but the good has emanated from 
the papers read before the Society, and the discussions 
which followed them, just as certainly as though it came 
from formal resolution attested by president and secre- 
tary. 

It seems to have been an unwritten law that this Society 
should take no part in framing laws for the protection of 
fish in any State or Territory, and no member, as such, has 
ever been seen in the lobby or before a legislative com- 
mittee seeking to influence legislation of any kind. The 
Society has come to be a power and an authority by its own 
right. In the article numbered ‘“‘one,’’ reciting the name 
and objects of the Society, as amended, we read : 

‘* Its objects shall be to promote the cause of fish culture ; 
to gather and diffuse information bearing upon its practical 
success; the interchange of friendly feeling and inter- 
course among the members of the Society ; the uniting and 
encouraging of the individual: interests of fish culturists, 
and the treatmeut of all questions regarding fish of a 
scientifie and economic nature.”’ 

Now, the question arises in my mind, admirable as the 
work of the Society has been, has it done its whole duty 
in the ‘‘ treatment of all questions regarding fish of a scien- 
titic and economic nature.’’ I do not now propose that the 
Society shall resolve that any particular legislation is best, 
nor that any member, as such, shall appear as an advocate 
before any fish-law committee of a State legislature, but 
there is a way to make the power of this Society felt in 
every State, in the direction of proper.laws for the protec- 
tion of our fishes. 

The members of this Society gather here, or at the ap- 
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pointed place of meeting, from nearly every State. They 
are Fish Commissioners, fish culturists, fish experts, ex- 
pert fishermen, ichthyologists, and men generally who 
have made and are making an intelligent and accurate 
study of our fishes. No body of men knows better the 
habits of the fishes in their own States and in other States, 
and when gathered here discussion will draw from them 
the spawning-time of every fish protected by law, and these 
recorded spawning-times will become a part of the proceed- 
ings of the Society by authority. With the spawning 
seasons defined as closely as may be, the law-makers of any 
State in making a close season for any particular fish need 
not go wrong. 

I firmly believe that to-day there is less known about 
the spawning seasons of our game fishes by fishermen gen- 
erally than about the playing of the crack ball-teams. 

I speak feelingly and from experience on this subject. 
As Angling Editor of Shooting and Fishing I often write 
privately to correspondents who ask about the spawning 
season of our best-known fishes, rather than expose their 
ignorance in print, 

The saving of a grand game and food fish from extinction 
is certainly a ‘‘ question of an economic nature,’’ and I 
believe the black bass is slowly-being wiped from the wa- 
ters of this country because of inadequate laws, or no laws. 
This is partly through cupidity, partly through ignorance. 

Take the case of New York State. The black bass sea- 
son opens on the border May 20th; the general law opens 
the season May 30th, and special laws open it in different 
waters from July ist to August Ist. 

These special laws were obtained by sportsmen who real- 
ized that June fishing was doing a great injury to the bass, 
and while these laws were being obtained the general law 
of the State, which was then June 1st, was changed to May 
30th; and the only reason ever given, to my knowledge, 
was that it enabled fishermen in New York City to make 
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use of Decoration Day, a legal holiday, to fish in a neigh- 
boring lake. I canvassed the State some years ago and 
found that everywhere black bass spawned thoughout the 
month of June; and ‘Mr. Mather, of the New York Fish 
Commission, informed me that on Long Island, our most 
southern waters, bass were not through spawning’ June 
25th. But black bass require something more than a mere 
close season to cover the act of spawning, for they watch 
over their young after they are hatched—the only fish pro- 
tected by the law that does, for I am not aware that the 
sunfish and bull-head are protected. If black bass are 
taken a week after the ova is hatched, every black bass fry 
will be eaten by other fishes always in waiting to do this very 
thing. Last year we had a Commission in New York to 
codify our fish and game laws, and one of the Commis- 
sioners asked my opinion regarding the protection of 
certain fishes. I urged with all my power that the black 
bass season should not open anywhere in the State before 
July ist. He agreed with me fully, but said the Commis- 
sion had been obliged to compromise on June 15th as 
opening date. Compromise on the question of the exter- 
mination of a fish! Well, the code went to the Legislature, 
and one of the first acts of that body was to knock the 
compromise into a cocked hat and make the opening sea- 
son as before, May 30th. It is my opinion that a game- 
law committee would hesitate about taking such a respon- 
sibility upon itself, if it could be shown that this Society 
had put on record the fact that such action merely legal- 
ized the taking of black bass from their spawning beds or 
. from their helpless young. As a fact, I have seen a bass 
with young just hatched on the 25th day of August, but 
this was probably an isolated case. I have known a bass 
to remain with its young for six weeks, and this is prob- 
ably not an unusual thing. 

I certainly hope that this Society will take steps to 
define, as closely as may be, the spawning seasons of our 
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game fishes, feeling sure that such action will have great 
weight with our law-makers. And this will but lead to 
other and similar fields of usefulness, in which the Society 
may be of great service in aiding to keep up our stock of 
fishes by common sense methods. I will refer to but one, 
and that is the short trout law. The object of a short 
trout law is that the trout may have the opportunity to 
spawn at least once before they can be legally captured. I 
am aware that a number of trout of the same age are not 
all. of the same size; but one State has a six-inch law, an- 
other a five-inch law, and still another asks for a four-inch 
law. This Society could determine, between its fish cul- 
turists and fishermen, from their observation of tame trout 
and wild ones, what the average size of a trout is that 
spawns for the first time, and thereafter law-makers would 
have a guide as in the 7ase of spawning seasons. 


BREEDING HABITS OF THE PERCH. 


By Frep MATHER. 


When I agreed to write something about the breeding 
habits of the ‘‘ yellow perch,”’ the local name of boyhood 
days came to the front, and it now seems best to call the 
tish the perch. This is the old English and the modern 
English name ofa fish that inhabits both continents, if 
you accept the dictum of some of our savants, or, is an 
American fish closely related to the European perch, if 
you follow others. In the northern and western States it 
is known as ‘‘ yellow perch,’’ from its prevailing ground 
color; in the Carolinas it becomes ‘‘barred”’ or ‘‘ brown”’ 
perch, because of the color of its vertical stripes; in Vir- 
ginia it is the ‘‘ringed” perch, for the same reason, while 
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in Louisiana the bars or rings have suggested the name of 
**raccoon perch.”’ So, take your choice between Perca 
pluviatilis, P. Americana, or other names, we know just 
what fish we are talking about. 

This is the first fish that I hatched, and it came about 
this way. In 1867, just twenty-four years ago, after a 
period of some six years’ hunting and trapping in what was 
then the north-western frontier, and some three years ser- 
vice with the Union army, I met my old tutor in Biology, 
Professor Porter Tyler, on our old stamping. ground the 
Popskinny Creek, some few miles below Albany, N. Y. I 
call him ‘‘ Professor’? Tyler; he was an illiterate man, who 
by turns was a hunter, trapper, and railroad brakeman, 
just as the season required his services, and the irreverent 
spoke of him as ‘‘ Old Port. Tyler,’’ and called him a shift- 
less old vagabond who was too lazy to work. Now “ Port.’’ 
was a bachelor of perhaps forty when I first met him ina 
swamp where he was shooting woodcock without a dog, and 
had over a dozen, while I, a boy of fifteen, with two dogs, 
had only one bird. 

But we had many a hunt together after that, and I 
learned to love the old man, and from him the knowledge 
of how fish-eggs were impregnated was first brought to my 
notice. ‘‘Freddy,’’ said he, ‘‘when a fish lays her eggs, 
there aint nothin’ in ’em, and the old he-fellow goes over 
’em and fills’em up. I’ve seen these perch spawn in the 
nets and on bushes, on moonlight nights, and have seen 
the he-ones go over’em and fix’em.’’ This was too late 
to look up the perch-spawning that year, but the words 
opened up a new field. 

_ Next spring, 1868, I gathered some strings of perch-eggs 
from the nets and bushes and tried to fertilize some taken 
by hand. On application, Professor James Hall, New York 
State Geologist, gave me the privilege of aquaria with run- 
ning water, in the State Geological Rooms on State Street, 
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Albany. Some fish hatched, but whether from the natural 
or artificial impregnated eggs is not known. 

Last year some perch were received from Dr. 8. P. Bart- 
lett, Illinois, among a lot of black bass, five females and 
one male, and again an opportunity offered to note their 
breeding habits. 

The eggs of this fish are laid ina Kinlg ribbon, which is 
perhaps a foot long and two inches wide, double and 
wrinkled, the eggs being encased in a mass of jelly, or vis- 
eid envelop, which is laid over twigs or other objects, but 
does not adhere to them. The perch spawns early in 
spring, and the eggs require from ten to fifteen days to 
hatch; the young swim from the start,and take food in 
three to four days after hatching. 

The fish which I had this year spawned in an aquarium, 
but only two lots were impregnated. My foreman, Mr. 
C. H. Walters, watched them three nights to see the spawn- 
ing of a pereh, but did not chance to be there when it was 
done; for the wonder is how such a great mass comes from 
so small a fish. None of my fishes were over seven inches 
long, but they cast a spawn that was larger than they were, 
and the only way to account for it is that water is absorbed 
and the mass swells. From what Mr. Walters tells me and 
from the testimony of Professor Tyler, added to my own 
observations among the nets, where the spawn is often laid, 
I believe that this fish casts its spawn between midnight 
and daylight. 

The Popskinny (old way of spelling this aboriginal name 
was Popsquinnea, but it is now known to the boys of Green- 
bush as “the island creek”), was an arm of the Hudson 
River, or bayou, that made an island between Douw’s Point 
and Castleton, and in my early days was a famous fishing 
ground for such coarse fish as perch, pike, black and rock 
bass, cat-fish, sunfish, eels, etc., and as late as 1868 I took 
a pike of ten and a half pounds in it, as an extract from 
the Albany Hzpress of March 3ist, of that year, tellsa 
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reader of my scrap book. The Hapress calls the fish a 
‘* pickerel,’’ and the bayou the ‘‘ dead creek,’’ a name given 
it since the N.Y. C. & H. R. R. R. filled in its roadway across 
it and stopped the flow which kept its channel deep. To- 
day it is merely a couple of stagnant arms of the river and 
not worth the wetting of a school-boy’s line. Some ten 
years ago I visited this scene of juvenile angling triumphs 
in early spring, and where we used to cut down hundreds 
of bunches of perch-eggs and drop them in the water after 
a fall of a spring freshet, and before the sun had injured 
the embryos, we only found two small bunches of eggs to 
return to the water. 

About three days before hatching the embryo of the 
perch is not only interesting to the naturalist, but attracts 
the attention of the casual observer by its motion; with 
the regularity of a pendulum the many embryos in a mass 
move with a succession of beats or jerks that are almost as 
much in unison as the strokes of a drum-corps. 

The perch is a fish that I have derided as a game and a 
table fish, in years a-gone, but at a dinner given to this 
Society by the St. Clair Flats Shooting and Fishing Club, 
of Detroit, at its annual meeting in 1889, they were served 
in a style that met the approval of the dwellers by the sea, 
who say that all fresh-water fish taste ‘‘ muddy.”’ 

On investigation it was found that the fish had been 
skinned before cooking, and as this was.a new thing to an 
old duffer, like the writer, it is possible that some younger 
‘*duffers’’ may not know of the dodge. 

When I came to Long Island, in 1883, at the early age of 
fifty, it was strange to hear everybody say that ‘“ fresh- 
water fish are muddy.’’ Having seldom eaten any other 
fish than those of fresh water, and never perceiving a flavor 
of mud, I marvelled thereat, but, after a year’s sojourn and 
a diet of salt-water fish, a change came o’er the flavor of 
my piscine palate,and even the aristocratic brook trout 
tasted muddy—the only exception being the whitefish 
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(coregonus) of the Great Lakes; but when fresh-water 
bass or perch are skinned, this muddy, or weedy, taste is 
not found, and therefore some things which I have said of 
perch and of skinning fish a dozen years ago should be, 
and hereby are, recanted. 

That the perch is a very predaceous fish nobody can deny, 
but, like the black bass, its menu comprises many things 
beside fish, and as gravel is not necessary for it to spawn in, 
it can thrive where the latter cannot. It was a favorite 
with Walton as it is with many an inland angler to-day, 
and where trout will not live it is worthy of cultivation. 


TRANSPORTATION OF LIVE FISHES. 
By Witt1aM P. SEAL. 


The problems involved in the transportation of fishes, 
owing to the rapid fouling of water thus used, and of the 
difficulty in procuring suitable water in transit in some 
parts of the country, especially as sometimes happens 
where recourse must be had to the water of artesian wells, 
are among the most interesting and perplexing encountered 
in the practical work of fish distribution, as well as in the 
collection and transfer of specimens for exhibition and ob- 
servation. 

In the case of the transportation of salt-water fishes 
inland it is impossible to provide for a change of water, 
and thus artificial aeration alone must be relied on. 

A patent recently granted for a system by which it is 
claimed fish may be transported in hermetically sealed 
vessels by charging the water with air under compression 
has led to considerable discussion and speculation. The 
varying conditions resulting from differences of tempera- 
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ture, the original character or quality of the water, the 
size and character of the fish (some species requiring more 
oxygen than others, and large fish needing more than small 
ones), and many other variable influences, tend to make the 
consideration of such a method a very complex problem. 

A series of experiments conducted for the purpose of de- 
termining the value of such’a system would have to be 
very comprehensive indeed. Numbers of expensive chemi- 
cal analyses would have to be made, and the comparisons 
would have to be very careful, all involving a long period 
of experiment and observation. The researches through 
which our knowledge of the diffusion of gases in the at- 
mosphere have been derived have occupied the minds of 
eminent physicists through long periods of time, devoted 
to patient and laborious experiment. 

It is probable, however, that for all practical purposes 
the question can be discussed and its practicability deter- 
mined by examination from a purely theoretical stand- 
point. 

It is an undoubted fact that fish may be kept in hermeti- 
cally sealed vessels for a considerable time without the 
action of plant-life or artificial aeration. The possibilities 
in this direction increase with. decrease in the temperature, 
the number and size of the fish, and with fish requiring a 
smaller amount of oxygen. When a certain proportion of 
oxygen is exhausted of course the fish must die. As to 
whether the idea can ever have a positive practical value, 
however, is at least very doubtful. 

In the first place, any apparatus developed in accord- 
ance with such a system, and adapted to purposes of dis- 
tribution, would tend towards complexity in construction 
and manipulation, whereas simplicity is the great desid- 
eratum. 

The advantage that would apparently arise from the 
adoption ef hermetically sealed vessels is that as air is 
absorbed and held in suspension in water, or expelled 
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therefrom, in direct accordance with its temperature, 
there would be no escape for whatever air might be forced 
into it under compression, as would be the case in an open 
vessel. It would be absolutely retained there until con- 
sumed by the fish, while if not so controlled it would 
immediately escape to the atmosphere until the water 
would hold only its normal proportion in accordance with 
its capacity under the existing temperature, and the charg- 
ing with air would have to be constant. 

The great advantages offered by this aspect of the ques- 
tion—the storing of an excessive amount of air in the 
water, and air-space of the vessel—would naturally at first 
thought appear, to those engaged or interested in any way 
in the carrying or transportation of live fish, whether the 
angler with his live-bait supply, in the extensive opera- 
tions of fish cultural distribution, or in the supply of 
aquaria, as offering strong possibilities of usefulness. 

But there is another aspect of the case. While the oxy- 
gen which affords the life-giving principle would be stored 
up and held in confinement for the use of the fish, ina 
sealed vessel, the carbonic acid gas, and the gases gen- 
erated by decomposition of organic matter (the excretions 
and exhalations of the fish), the death-dealing principles, 
would also be prevented from escaping and held there like 
the choke-damp in mines to promote death and destruc- 
tion when they became excessive, and, at the same time, 
the amount of oxygen would be constantly diminishing. 

The proportions in which most of the gases are dis- 
solyed by water seem to be but little known, the text- 
books dealing with the subject in a general way only, but 
it is certain that they are more readily absorbed at low 
than at high temperatures. In the case of air it has been 
stated by a competent authority that for every sixteen 
degrees of lower temperature double the volume would be 
taken up. - 


As the noxious gases, as well as oxygen and air, are thus 
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only held in suspension in a certain proportion in accord- 
ance with temperature, it is evident that they are not likely 
to collect in amount sufficient to be injurious, except in 
the absence of a normal’proportion of oxygen. It is prob- 
able also that the gases resulting from decomposition are 
very largely oxydized in water, and the only element of 
danger with which we have to deal to any extent is car- 
bonic acid gas. 

In the atmosphere, on the contrary, it is thought by Dr. 
Angus Smith that the injurious effects resulting from the 
presence of noxious gases are due to those generating from 
decomposition, rather than from carbonic acid gas. 

Suggestions tending to the elimination of the carbonic 
acid gas from water used in fish transportation by the use 
of lime-water, or other chemicals, have been advanced, but 
these are in the same line, inducing complexity of method 
and requiring almost scientific accuracy and judgment on 
the part of the persons employed. 

It seems to me a rational conclusion that any form of 
close confinement or of chemical elimination of noxious 
gases in the shipment of fishes is not only complex and 
useless, but may be either positively injurious or danger- 
ous, and that whatever improvements are made in our 
systems will be in the direction of more efficient and auto- 
matic aeration. 

According to Parkes, “As it falls through the air, rain 
becomes more highly aerated (average twenty-five cubic 
centimeters per liter), the oxygen being in larger propor- 
tion than in atmospheric air (thirty-two per cent. or a little 
more); carbon dioxide constitutes two and one-half or 
three per cent. of the gas.”” The same results in aeration 
are attained by an efficient method of passing air through 
the water. 

The use of much ice in carrying fishes must undoubtedly 
induce inflammation of the gills and mucus membrane to a 
greater or less extent: Ice-water is heavy and non-aerated, 
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as the air is expelled in freezing, and it must be well 
aerated before it is capable of supporting life. The one 
advantage that it offers is that it will hold the air longer 
in suspension when once introduced, and will retard de- 
composition and consequent generation of noxious gases, 
but a more rapid and constant means of aeration will prob- 
ably produce better results. 

_ Recent experiments made by the U. 8. Fish Commission 
show that trout and other fish which require a very large 
amount of oxygen will live comfortably at quite high tem- 
‘ perature—70° to 80° F.—if the water is constantly charged - 
with air by artificial means, demonstrating that it is not 
strictly the high temperature that affects them unfavor- 
ably, but that the water when it reaches a certain elevation 
of temperature does not contain enough air in suspension 
to supply them with the amount of oxygen they require. 

In the transportation of fishes for the live fish exhibit at 
the World’s Columbian Exposition, it is proposed to adapt 
a car to the purpose, on which will be constructed a tank 
holding if possible 3,000 gallons of water, the inner sides 
of which will be so protected with soft material that inju- 
ries to the fish from striking against them will be reduced 
toa minimum. There will also be an efficient system of 
aeration. 

It has been found through experiments made by the 
U. S. Fish Commission with salt-water fishes, that as the 
area of environment is increased the tendency to fear and 
nervous excitement, and consequent liability to injury, are 
reduced, and fishes which in small aquarium tanks had be- 
come diseased, and sometimes apparently at the point of 
death, on being placed in the reservoir were restored to 
health. 

Large fishes in transportation are generally very much 
bruised and torn, and in fresh water they are soon infested 
with fungus. The handling of them with nets in trans- 
ferring them to medicated baths, to destroy the fungus 
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and heal the skin, is, with the more tender and excitable 
species, more productive of harm than good. Strong salt 
water is the bath most frequently used. 

It has been found since the establishment of a salt-water 
aquarium at Central Station that any of our fresh-water 
fishes will live and thrive in brackish water at least one- 
fourth the strength of sea-water (say 1.007), and this treat- 
ment appears to be a sovereign remedy for the attacks of 
fungus and animal parasites and diseases common to them 
in fresh water. Some of the casés in which injuries have 
been healed by it were very remarkable. 

It appears to be certain also that many, and perhaps all, 
marine fishes will live in brackish water, and as many 
species pass into and live for considerable periods in fresh 
water, it is quite possible that some of them might be per- 
manently established in our great lakes and rivers. 

In the handling of large fish-a piece of cheese-cloth 
passed around them and grasped at the corners is superior 
to any net, as it is soft and even in texture and clinging 
closely to them prevents their floundering about in such a 
way as to injure the skin or tear off the scales. 

In Europe and especially in Germany many ingenious 
devices have been developed for the transportation of live 
fish, and the custom of taking their fish to market alive is 
no doubt a stimulus in this direction, and deserves our 
commendation and emulation. 

The subject is an interesting one and offers a fine field 
for the inventive genius of American fish culturists. 


CONSTITUTION. 


ARTICLE I. 


Name and Objects.—The name of this Society shall be 
‘*The American Fisheries Society.’’ It object shall be to 
promote the cause of fish culture; to gather and diffuse in- 
formation bearing upon its practical success, and upon all 
matters relating to the fisheries; the uniting and encour- 
aging of the interests of fish culture and the fisheries; and 
the treatment of all questions regarding fish of a scientific 
and economic character. 


ARTICLE II. 


Members.—Any person shall, upon a two-thirds vote and 
the payment of three dollars, become a member of this So- 
ciety. In case members do not pay their fees—which shall 
be three dollars per year—after the first year, and are 
delinquent. for two years, they shall be notified by the 
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two-thirds vote of the members present at any regular 
meeting, 


ARTICLE III. 
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to the same office until a year after the expiration of their 
terms, a Corresponding Secretary, a Recording Secretary, 
a Treasurer, and an Executive Committee of seven, which, 
with the officers before named, shall form a council and 
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